An in vitro model of neurotrauma in organotypic spinal cord cultures from adult mice.
Cellular degeneration after spinal cord injury (SCI) involves numerous pathways. It is essential to use appropriate experimental models in order to understand the complex processes, which evolve after the initial trauma. The purpose of this study was to develop and assess an in vitro model of neurotrauma using organotypic slice culture of adult mice spinal cord. This model will facilitate the investigation of primary and secondary mechanisms of cell death that occurs after SCI. We modified previously described methods for generating organotypic cultures of murine spinal cord. The viability of organotypic cultures was assessed by observing the outgrowth of neurites and by using a mitochondria dependent dye for live cells (tetrazolium dye; MTT). The morphological integrity of cultures was examined histologically by hematoxylin and eosin (H&E) staining for general morphology and with luxol fast blue (LFB) for myelin. Neuronal and glial (GFAP; CNPase) markers were used to identify neurons, astrocytes and oligodendroglia, respectively. Primary injury was achieved by using a weight drop (0.2 g) model of injury. Cell death after primary injury was attenuated by pre-treatment with two known neuroprotective agents: the AMPA/KA blocker CNQX and methylprednisolone. The nuclear markers Propidium iodide and Sytox-green, as well as the TUNEL (in situ terminal deoxytransferase-mediated dUTP nick end labeling) technique, were used as a quantitative indicators of cell death at 24, 48 and 72 h post-injury using a confocal microscope and image analysis software. This novel in vitro model of SCI is easy to reproduce, will facilitate the examination of post-trauma cell death mechanisms and the neuroprotective effects of pharmacological agents and aid in the study of transgenic murine models.